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This inventïon relates to doffing apparatus for 
spnntng, doubling and twïstin, frames, with 
pa:rticular reference to the improved method of 
doffing ncorporated in Patent Iqo. 2i49»742 
dated September 21, 1948, wherein a method und 
machine are described, the use of which eiimi- 
ntes tte necessity for manual doffing of such 
spiïning, doubling and tv¢sting ïrames; iii the 
speeification of the aforesald patent, particular 
reference is mde to a "carriage doffer," whïch 
carried the dofiïng mechnism and was moved 
step by step to predetermined fixed positïos 
long the frame and at  each such position the 
doflïng mechanism was cansed to perform a cycle 
of movements for doffing a set or group of the 
bQbbirs of the-frame, a cycle of events herëin- 
after termed  "doffing Cycle," after which the 
carriage was moved along the frame to the next 
set Of bobbins and so on until the whole of one 
side of the frame was doffëd; it was convenient, 
though hot essential, to bave two doffers, ene 
left han.ded and one right handed for doflïng op- 
p0site sides of the frame. It is wïth mechanical 
doffers of the kind having a doffer carriage mov- 
ing step-by-step as aforesaid fo positions de- 
tërrained by latching mechanism that the pres- 
ent  invention is concerned. 
I-ttherto, in mechanical dofïers of the kind 
above referred fo, çhe traversing of the carriage 
doffer from one position to another, and ulti- 
mtly its return to the starting point, has been 
effëCted manuatly and inevitably with some loss 
of rime and absorptior of labour. 
Thë object of the present invention is to pro- 
vide for autmatic traverse of the doffer carriage 
between each doffing cYcle, whereby on comple- 
tion Of' a deflïn& cycle the traverse will be initi- 
ated ad on completion of a traverse the next 
doffmg cycle will be initiated, and whereby the 
whole doffig operation may be more rapid, and 
a savig of time and labour may be effected. 
One problem is, therefore; to apply a driving 
force for moving the carriage as quicMy as possi- 
ble in each step-by-step novement, and to dis: 
continue such drivin.g force and bring the car- 
rige te rest accurately at each required posi- 
tion. It bas been round çhaç in order tQ achieve 
this-object and aç the saine rime to prevent severe 
Vibratîór and shock st the moment When the 
moviig carriage is brought to rest, itis necesï 
sarF to arrange that. at this moment the velocity 
o' the crriàge should be reasonably low. 
/kccording to the inventiOr doflïng apparatus 
of the kSnd " comprising a doffing carriage 
mouned on wheeIs and movable step-by-step to 
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predetermined positions along a spinig, 
doubling or twiSting frame, doffmg mechanism 
on le carriage, means for driving the doffing 
mechanism through a doffmg cycle, means for 
5 starting and stopping the doïng mechanîsm; 
and latching mechanism tòr locati-ng and së- 
curing the carriage in the said p0stïon, 
characterised by driving means for moving the 
carriage, starting and sopping meas fbr t.lae 
]0 carriage means actuated by tle dófiïng mecha- 
nïsm for (1) unlatchi-n.g the carriage, and (2) 
actuating both  the means for stopping the 
ring mechanism and the means for staring the 
drive to the" carriage 0ï completion of' ä diïing 
15 cycle, and means in timed relation with the re- 
engagement of the latching mchan.ism 
neï position to actuate botl the means for 
stopping the drive to the carriage and the meanS 
to start the drive fo the dofiïng, mechanism for 
0 the next doffirg cycle. 
In a preferred embodimen of tle inention 
the latehing mechanism is arranged so that un- 
latchmg is effected by the doffmg meohaism 
just' belote cómpletion of the dofiïng cycle ald 
 such untatehing movement of the latch initiates 
the traverse and so that re-engagemen of the 
latch stops he raverse and resmrts the doffmg 
mechanism for the next doflïng cycle.. 
The doffing apParatus aforesaîd may be fur 
ôo ther characterised by means for reurning 
carra-ge to the startin.g end of the frame after 
comptetin.g he döflïng' of the last set of: spndles/ 
Aceordi.ng to one emodiment, of the iven - 
tion appt.icabIe fo ring frames, and as appl{ed o 
35 the appa'aus described anff fllustrafed in the 
speeification and drawings of the earlier paten 
specification No. 2,449,2, hereinbefore referred 
to, th-is may be achieved by the mechanism 
scribed belew, the motive power being pr0vided 
4o by an electric motor which  is. mounted on the 
carriage, and whïch may aIso be used: to operate 
the remsinder of the mechunism on the carriage. 
Pòwer is deliereoE by a cable wound on a. drum 
fixed t0the carriage, and' whih is pernáit.ted" fo 
45 unwind when the carrïage moves fo:war.d by 
means of s freewheel deviCe, and ewouncI. on the 
drum during the reverse movernën£ of tIae car- 
riage by means of a continuousl.y opexated slp- 
ping-clzïtch. Two diffeeri.t, ratio, gears are era- 
0 ployed to drive the carriage ferward. Over moat, 
of each traverse the high ger is engaged, but, 
as the next latching position is approached a 
low.er gear cornes into ope:a£ion;, this low, gear 
(about one-tenth of the high geai- ratioe) acf 
 largely as a brake to the momentum of the car- 
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rage, and ensures that the shock of the sudden 
stopping of the carriage is reduced to a reason- 
able value. 
The accompanying drawings illustrate one 
bodiment of this invention in which: 
Fig. 1 is a diagrammatic isometric view, partly 
in section, of that part of the mechanism which 
includes the latching system, the transport driv,e, 
the three speed shaft and the road wheel gear, 
the road wheel driving mechanism being raised 
for convenience of illustration. 
Fig. 1 shows diagrammatically the method of 
engaging reverse gear. 
Fig. 1/) is a perspective view showing certain of 
the parks in operative position. 
Fig. . is a diagrammatic view in elevation of 
the three speed shaft. 
Fig. 3 shows the cable drum mechanism. 
Fig. 4 shows the timing shaft and clutch mech- 
anism for the doiïing cycle. 
It is to be assumed that when emp]oying this 
embodiment of the invention, a special lower rail 
O (see Figs. 1 and 3) is fited fo the ring frame, 
on which the road wheels of the doffer carriage 
will run. In addition, the ring frame has a spe- 
cial upper rail O I fitted with a series of pegs P 
placed accurately and at fixed intervals, so as to 
]ocate the carriage accurately with respect to each 
set of spindles to be doffed. 
leferring to Fig. 1,  is an upper latching ele- 
ment (with a notch 2 which closes over the pegs 
P mentioned above) which is carried on a shaft 
in journa]led bearings (n0t shown but attached 
to the rail 5 described later) to which shaft 3 
are fixed two levers 4 and 5. The upper latch 
element  also carries a cam bowl 6 which is free 
to run on the top surface 7 of a sliding member 
The member 8 is drilled and carries bearings in 
which a short rotatable shaft 
cured to the shaft 9 are a lower latch element 
and a trip lever l, the latter being fitted with 
a cam bowl 2. The lower ]atch element 6 is 
spring-loaded by means of a spring |3 against a 
stop not shown, which stop prevents the latch 
from rotating in an anti-clockwise direction be- 
yond the position in which it is drawn. 5 is a 
rail which forms part of a frame of the carriage 
doffer, and is arranged so that the s]iding mem- 
ber 6 can slide along the vertical face of the rail 
5 by means of studs of which 6 is one, and 
which studs slide in a slot 7 cut in the rail |5. 
The shaft 9 also passes through this slot 
These studs 6 also serve to maintain the sliding 
member 0 in contact with the vertical face of the 
rai] 5. Lateral movement of the member 6 is 
limited at one end by a rubber buffet 6. The 
sliding member 6 is normally held against the 
buffet  6 `by means of a spring A, shown diagram- 
matically in Fig. 1 but arranged in practice to 
permit the ful] movement of the sliding member 
The upper latch element ! is spring-loaded in a 
"down" position through the lever 4 to which is 
attached a spring C carried on a rod 9 passing 
through a hole  51 in the rail  5, the upper end of 
the spring abutting against the rail and the lower 
end of the spring engaging an adjustable nut 
the actual position taken up by the latch  at any 
moment is determined by the movement of the 
bowl 6 along the top surface 7 of the sliding ruera- 
,ber , one end 7 of which surface slopes down- 
wards .as shown. The lever 5 carries an adjust- 
able trip-rod 26 which will be referred to belov. 
A spring-loaded shaft 2 is carried in bearings 
not shown on the carriage and to it is attached a 
lever 22 which by means of a tension spring 

maintains the shaft normally in the position 
shown. To the shaft 2  is fixed a lever 24 to which 
is attached a pre-selecting lever 25 for high- 
sped forward and high speed reverse gear de- 
5 scribed later. At its lower end there is secured 
to the lever 25 a pin 25. To the shaft 2! are 
a]so attached a lever .G which oprates a clutch 
described later for a slow speed mechanism, and 
a lever 27, the end of which carries a bowl 26, 
lo the movement of which bowl against a lower face 
9 of the sliding member 6 determines the posi- 
tion of the lever 27 and the rotational position of 
the shaft 2 . The lever 26 is forked and across 
the fork is  peg 36 which engages a stepped lever 
15 3, to the lower end of which is sectu'ed, by a 
pin 32, a link 33 which passes through a slow- 
speed clutch operating lever 35 and is located 
with respect to the lever 35 by a collar 34, a 
buffet spring 36 and a nut 37. The trip rod 
2o carried in a fixed bearing, not shown, towards 
its right-hand end is located in a slot 3 in the 
upper end of the stepped lever 3 . At the pin 32, 
the junction of the link 33 and the lever 31, there 
is also pinned a lever 36 which is carried at a 
25 fulcrum pin 39 by a bearing support 4 fo which 
the pin 39 is secured. The lever $6 a]so carries a 
leaf spring 4 which spring loads the lever 
against the peg 6. The movement of the lever 
36 is limited in one direction by a pin 42 which 
3o is attached to the bearini bracket . A pin 
connects the end of the lever 33 to a short lever 
44, both ends of which are slotted, the slot 
at one end only being shown, and which is car- 
ried at its fulcrum by a pin 45 which is secured 
35 to a bracket 46. One slotted end of the lever 
engages a rod 47 to one end of which is secured a 
spring B, and the other end of which is ad]ust- 
.ably secured in a slot 4  in a link 48 having a 
hook 46 . The hooked link 46 is a trip member, 
4o the downward movement of which is arranged to 
initiate the doiïing cycle, as described later. The 
spring B is adjustably secured at its lower end by 
a nut B 1 to a base casting 53 of the dofïer car- 
riage described below. 
45 A transport drive shaft 9 carried by the doffer 
caïriage is at all rimes rotated by means of a 
sprocket 5 and a chain 58 from a motor, as indi- 
cated at M (lïoE. 1). This shaft  is carried in 
two end bea'ings (not shown) and in a centre 
50 bearing 5 in the base casting 3 of the doffer 
cam'iage. To this shaft 9 are secured a high 
speed sprocket 54, a slow speed sprocket 55 and 
a reverse-gear driving pinion 56, the latter engag- 
ing a second pinion 7 to which is attached a 
55 1"everse gear sprocket 8. The parts 
rotate together on a short shaft 59 which is 
secured at one end in a slot in the centre bearing 
2. A three speed shaft 6 carried in brackets 
53 on the base 53, (see Fig. 2) has sprockets 64, 
60  and  secured to it. The transport shaft 
transmits its drive to the three speed shaft 66 by 
one or other of three chains , 2 or 63 which 
engage respectively the reverse sprockets 56 and 
64, the high speed forward sprockets 
65 or the slow speed sprockets 5 and 
To the shaft 6 (see Figs. 1 and 2) are pinned 
a cast h'on fiange 67 of the reverse gear clutch 
and a cast iron disc 68 of the forward gear clutch, 
66 being common to both high speed and low 
î0 speed forward gears. 69 is a friction face com- 
plementary to the fiange 6 and is carried by a 
fianged outer sleeve 7, which can rotate about 
an inner sleeve   (see Fig. 2) which inner sleeve 
can rotate about the shaft 6. The outer sleeve 
75 7 carries the driving sprocket 64 and the end 



6 

ofçhe irmer sleeve 71 is profiled :fo form the mov- 
ableface car` '7. The method of employing the 
various face cams is illustrated in Fig. 1 at 87 
andré83. 74 is a circular flange, the end of which 
is profiled at :3'to form theflxed face cam cor`- 
pler.entary fo 72, the flange "14 being carried.by 
a centre bearing bracket 53b. A high speed 
reverse operating lever 75 is clar.ped fo the inner 
sleeve 1, the lever 75 being notched at 75ato 
receiwe the selector-lever pin 25a previously 10 
described. Adjacent ço the lever ï is a .high 
speed forward lever 76 in which is cut the pro- 
fi/ed slot ]. This lever 6 is clar.ped fo an 
inner sleeve ï7 which can roture about the shaft 
60 and the end of which is profiled to forma 1/i 
movable face cam 73. This face car` 78 engages 
a'fixed face cam 79 carried by a circular flange 
 which is secured with the flange 74 .to the 
bracket 53b. A flanged outer sleeve $ carries 
the high speed forward sprocket 5 and also car- 
ries a friction ïace 83 which can r.ake contact 
with one side of the cast iron disc 68. A flanged 
outer sleeve 3 carries the slow speed forward 
sprocket66 and a friction face .85. The flanged 
outer sleeve 34 can roture about n inner sleeve 
86 whichin turn rotates about the shaft 68. 3 
is proflled af one end fo fort. the r.ovable face 
car` 8. A fixed circular fiange 39 is proflled fo 
ïorr. the fixed face car` 3 cor.pler.entary to the 
r.oable face cam 37. The flange 9 is secured 
fo the end bracket 53 of base casting '53. The 
slow speed Ïorward operating lever 35 is clamped 
to the inner sleeve 86. By means of three thrust 
faces .81 :, 81 ,, and 3   ,the flanged outer sleeves 
,:.32 and 34 and the inner sleeves , 77 and 36, 
are ]ocated respectively fo. ensure that the fixed 
and movable face car.s arein their correct rela- 
tive positions. The reverse lever 75 and the high 
speed forward lever 76 are spring-loaded af one 
endby tension springs 9 and 9 2 secured fo the 
base casting 53. Pinned to the shaft 6t is a driv- 
ing-sprocket ] which transfers the drive through 
a chain 92 fo a driving sprocket 83 which is 
pinned fo a lay shaft 84. 
This shaft 4 carried at one end in a bearing 
96 in .the bearing housing 87 carries a spring- 
loaded clutch member 98, the loading being car- 
ried out by a spring 8. The clutch mer.ber 
8 is located on the shaft 94 by a key ]8! and 
the clutch mer.ber 9 is normally in engager.ent 
with another clutch r.er.ber ]8. These clutch 
r.er.bers are shown widely spaced for the sake of 
clawity. To the clutch r.ember ]1)2 is secured a 
pinion 3, this assembly being free fo roture 
about the shaft 84 and being carried in bearings 
84 in the bearing housing 88 mounted on the 
doffer carriage. The pinion ] 83 engages a redue- 
tion gear wheel ]85 which transfers the drive 
through a shaft 96 fo a driving wheel ]SL The 
spring-loaded clutch r.er.ber  can be disen- 
gaged from the r.er.ber ] by a shoe ] which 
for clarity is shown disengaged fror. the groove 
]3 and fror. the lever ]8. Such lever is car- 
ried by a Bowden cable 8, which cable is lo- 
cated by a casting ]] flxed on the housing 98. 
One end of the shoe 3 fits into a hole ] ] in the 
lever 1)9 and the othr end engages a groove ]]3 
in .the.clutch r-er.ber 99. The lever ]9 is also 
shown raised and broken to avoid obscuring other 
parts. 
leferring fo Fig. la, the selecting-lever 5 has, 
at ifs lower extremity, a stem 25b which passes 
through a slot 5Sc in the base casting 53. This 
ster. Sb is engaged by the forked end ils of a 
lever il4. This lever 1!4 is secured fo the cast- 

ing Z3 by a fulcrum..pin .I 15 and carries at f 
other end, a cam bowl II 3. It is spring-loaded 
by a spring I  7, so that the.pin .a (sec Fig 1) 
is norr.ally engaged at the end of the horizontal 
/i portion of the profiledslot 76:in the:high speed 
forward lever 76. 
As shown in ,Figs. î and 4, the doflïng.mecha- 
nisr. includes a timing shaft X (which islso 
given the same reference in the granted. Patent 
No. 2,449,7.42), having a cam l.5 adapted to 
engage a bowl 1.23 atone extremityof:a lever 122, 
the other end of which is adapted to engage ;the 
bowl 12 when the sliding member 3 is af .the .left 
hand position with the lower latch element 
resting against a peg P with .the upper labch 
r.ember I also engaged with the saine peg. e 
lever  22 ïs pivotallycarried by a bracket 
on the doffer carriage and is loaded by a tension 
spring 24. The tir.ing shaftAs arrangedfor a 
20 singte revolution for each doiTmg cycle bymecha- 
nism (see Fig..4): as follows: 
On the cam shaf:Xis a worm wheel a.in mesh 
with which is a worm b fixed fo a shaft c. The 
worm is:hollow and forr.s a housing :for a 'spriig 
25 d which is also partly housedin the.hub 
friction clutch mer,ber e which is slidably keyed 
to the shaft c by a key e ,. lotatably journalled 
on the shaît is a comptementary clutch member 
/ positioned by a retaining collar ], said clutCh 
30 member having a chain sprocket 
is continuously driven ïrom'the r.otor providd 
for driving continuously'the shaït .8 previously 
described. 
The slidable clutch r.er.ber eis adapted to:be 
35 moved, for disengagement, against the spring 
by r.eans of alever g pivotally mounted :on:the 
doffer carriage at g which lever af ifs upper erid 
is pivotally connected fo a catch link h, This 
link h is supported .af .its free end by a spring..i 
 0 and is forr.ed with an infernal car` face .,ar/d 
sheulder h ,, .the latter adapted fo cooperate.with 
a peg a flxed in the ïaceof the worm wh,eel.a. 
The extrer.e end of the lever h is adapted fo be 
engaged by the hooked link 48 which is shown 
45 also in Fig.:l. The hoeked link.43 is tensioned. 
by the spring m as shown. 
In Fig. 4 the dofling r.echanism is ShoWn jus 
prioï to the commencer.ont of a doffmg cycle, 
the clutch being positively disengaged by the:peg 
50 a:. engaging the shoulder h . 
OEn operation, as soon as the lever h is depressed 
by r.eans of the hook link 
described later, on the engagement of the latch, 
the shoulder h  is disengaged from the.peg .a. 
5 The clutch part e is, as a result, forced by the 
spring d into frictional engagement with the con- 
tinuously rotating cor.pler.entary clutch part 
and the consequent rotation of the worr. b com- 
mences fo rotate the car` shaft X starting the 
60 doiïing cycle. As the shaft X nears.the cor.pie- 
tion.of one revolution the peg a passes beneuth 
the cam face h  and thereby ensures, that the peg 
a engages the shoulder h , onthe lever.b. The 
hooked link 43 previously pulled clown to initiate 
65 the doflïng cycle is returned fo ifsnormal posi- 
tion to engage the lever h. ready for starting the 
next doffing cycle, as described later. As soon 
as the peg engages the shoulder h  if cor.mences 
fo withdraw the sliding part e of the clutch 
7O against the action of the spring d until there is 
no longer suflïcient frictional engager.ent to 
rotate the worr. and thereby 'stops further rota- 
tion of the cam shaft. 
Meanwhile the car`/25.bas depressed the lever 
75 122 thereby lowering the lower latch element 



7 
until If disengages from the peg P whereupon the 
sliding member 8 is moved to the right by the 
spring A thereby initiating the start oî the trav- 
erse of the doffer carriage, as described below, 
the parts of the traverse mechanism now being 
in the position shown in Fig. 1. 
The sequence of events during the operation 
of the traversing and latching mechanism is as 
follows: 
The motor, which bas been running to drive 
the doffing mechanism now operates to effect the 
traverse, the high speed forward gear being 
engaged by engagement of the friction disc 83 
with the cast iron disc 68 and all the other parts 
being in the position shown in Fig. 2. The motor 
therefore effects the start of the traverse at high 
speed through the chains 82 and 92 to the driving 
wheel 197. 
The doffer carriage then moves along the raff 
to the right in Fig. 1 in high speed forward gear 
untfl the lower latch element 19 strikes the next 
peg P along the frame. The sliding member 8 
now moves back (to the leït in Fig. 1) with 
respect to the carriage (the carriage continuing 
to move forward with respect to the frame), the 
studs 8 moving along the slot 17. During this 
movement of the sliding member 8, the lower 
face 29 of the member 8 strikes the cam bowl 28 
and thereby depresses the lever 27. This in turn 
causes the shaft 21 to rotate in an anti-clockwise 
direction against the tension of the spring 23 
and this rotation causes the lever 24 to lift. 
This, through the pin 25a on the lever 25 lifts 
the lever 78 and in doing so rotates the inner 
sleeve 77 and its cam face 79 in a direction such 
that this cam face 78 and the fixed cam face 79 
previously partially separated now move f)ogether, 
With the result that by means of the thrust race 
81, the fianged outer sleeve 82 moves back with 
the inner sleeve 78 allowing the clutch face 83 
to move out of contact with the fixed clutch face 
88. The high speed forward gear is thus dis- 
connected. While the lever 24 has been moving 
up, the lever 28 has also moved up, the pin 39 
engaging the stepped lever 3 and moving this 
upwards with the result that the link 33 also 
moves upwards, taking the lever 35 with it and 
rotating the inner sleeve .88. By a mechanism 
complementary to that described above for the 
disengagement of high speed forward gear, slow 
speed forward gear is engaged when the movable 
friction face 85 makes contact with the comple- 
mentary face of the cast iron disc 68 (see Fig. 2). 
Slow speed forward gear is thus engaged and it 
may be pointed out that the necessary gear ratios 
are obtained by adJusting the relative diameters 
of the sprockets 54 and 85, 55 and 88, and (for 
reverse gear described below) 58 and 84. If wfll 
also be seen that whatever the speed and the 
direction of rotation of the relevant sprocket on 
shaft 80, the drive is transferred to the lay shaft 
94 by means of the sprocket 91 and the chain 92. 
The upward movement of the lever 3 also 
moves the levers 38 and 44 so that the pin 47 held 
in the forked end of the lever 44 moves the 
hooked link 48 in an upward direction and this 
movement of the link 48 springs its hooked end 
over the end of the lever h to the position shown 
in Fig. 5. In the meantime, the continued rela- 
tive movement of the carriage to the frame has 
resulted in the latch element I arriving at a posi- 
tion in which the bottom face la of such latch 
element is above the peg P and by reason of the 
engagement of the lower latch element 19 with 
the peg P, the cam bowl 8 bas been moving over 
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the sliding member B until said cam bowl has 
moved over the sloping face 7a, such bowl being 
prevented from running down this face by the 
presence of the peg beneath the surface la of the 
5 upper latch element l. Further movement of 
the carriage brings the notch  over the peg and 
the upper latch element I then drops over the 
peg and the cam bowl 8 drops on to the sloping 
face 7a under the action of the spring C. At the 
l0 same rime, the short shaft 3 is rotated and the 
trip lever 2{} is moved by the lever 5 so that the 
stepped lever 3 is moved off the peg 30, allow- 
ing the link 33 to be pulled down by the action 
of the spring B through the levers 44 and 3, 
15 thereby disengaging slow speed forward (by a 
reversal of the process described earlier on) and 
pulling down the hooked link 49. This pulling 
down of the link 48 to its previous position by 
the engagement of the upper latch member I over 
20 the peg P initiates the dofng cycle as already 
described with reference to Fig. 4. Whfle the 
carriage is latched on the frame, both forward 
gears are in a neutral position. The backward 
movement of the sliding member 8 has also 
2brought the bowl  2 of the lower latching member 
 } over the end of the lever 122 ready for tripping 
thereby as previously described just before com- 
p!etion of the doffing cycle. The cam 125 de- 
presses the bowl 123 thereby raising the other 
30 end of the lever 12 against the bowl 12 lowering 
the catch lever 0 away from the peg P allowing 
the spring A to pull the sliding member to the 
right. 
During this movement to the right of the slid-. 
35 ing member ] the cam bowl 8 moves up the slop- 
ing surface 7a with the result that the upper 
latch element ! is moved off the peg and with the 
îurther result that the cam bowl 28 ceases to be 
in contact with the face 29, and the shaft l 
40 with the various components it carries moves 
back under the action of the spring 23 to the 
positions shown in Fig. !. The stepped lever 31 
also re-engages with the peg 30. The unlatching 
of the element  also has the result that by a 
4 movement opposite to that described above for 
the disengagement of high speed forward gear, 
high speed forward gear is now re-engaged. The 
carria.ge therefore moves off. 
During the movement of the carriage towards 
50 the last peg on the frame rail o I and after high 
speed forward gear has been disengaged for the 
last rime, it is arranged that the cam bowl Il8 
(see Fig. !a) cornes into contact with a fixed cam 
(hOt shown) on the ring frame. As a result, 
5 the forked end    of the lever I I is moved and 
thereby causes the stem 25b to move along the 
slot 53c against the tension of the spring Il7. 
The pin a then moves along the horizontal por- 
tion of the profiled slot 7a in the lever 78 until 
60 it engages the notch 75a in the lever 75, remain- 
ing in this position until the dofng cycle is com- 
pleted. It will be understood that the gear 
selecting lever 2 has been raised to disengage 
high speed forward gear and therefore has 
65 brought the pin 25a opposite the notch 75a. On 
the sliding member 8 moving to the right on the 
completion of the last doffing the pin Sa takes 
with it the lever 75 but does hot move the lever 
7 because it is positioned so that it moves down 
70 the vertical portion of the proffled slot 78a. As 
a further result the inner sleeve 71 is rotated and 
the movable cam face 7 climbs up the fixed cam 
face 73 thus transferring a movement through 
the thrust race 8 to the outer sleeve 70 and 
' engaging the movable clutch face 59 with the 



fixed clutch face 67. /s g result reverse gear ïs 
engaged, for by means of the pinion 57 , i is 
arranged tha the sprocket 64 rotates in a direc- 
tion opposite to that of sprockets 55 and 65. The 
carriage therefore moves back along the frame 
and the upper latch element  being in the raised 
position, the carriage has a clear run back fo its 
starting point. The lower latch element |0 is 
depressed by each peg as if passes under them. 
Th clutch members 99 and (}2 being normally 
in engagement, the drive is transferred to the 
pinion }3 and the reduction gear wheel |05 and 
thence through the shaft |0 to the road wheel 
107. 
In order to make it convenient to manipulate 
the machine on to and off the frame by hand, 
the clutch member 99 can be disengaged through 
the Bowden cable| |0. 
I-Iaving now described the essential traversing 
and latching mechanisms, itis necessary to ex- 
plain how electric power is conveyed to the 
doffer carriage whlle itis operating. This is 
achieved by fitting the doffer carriage with a 
rotating cable drum, a slip ring electrical con- 
tact device and a combined free wheel and slip- 
ping clutch mechanism for winding and un- 
winding the cable on the drum. In considering 
Fig. 3 let us assume that the doffer carriage has 
just been hand manipulated on fo the frame 
preparatory to doflïng. A driving wheel 29| 
which is not positively driven but by friction 
between it and the auto-doffer rail O turns in 
clockwise direction, thereby causing a shaft 262 
to tomate, this shaft being carried by follet and 
ball faces 203 and 204 in a cating 2)5 which is 
secured to the doffer carriage. The shaft 
is pinned to the shaft 202 at 207 and carried at 
its other end in a bearing (not shown). The 
shaft 266 drives friction clutches 269 and 2|0 
which though for convenience shown ,widely 
separated are adapted to transmit the drive to 
a free wheel 206 by engaging the opposite faces 
thereof. The sprocket 268a of the free wheel 
208 is connected by a chain 2| to a sprocket 
22 which is itself fastened to a cable drum 
at 2 | 3. A shaft 2  4 to which the cable drum 
is pinned at 235 carries the cable drum assembly 
which comprises the rotating drum 2 5 (which 
carries the cable 228) and insulating piece 
fastened to the inner side of the drum 2  5. This 
insulating piece 2| carries two brass rings 217 
and 21 which, as will be seen, act as conductors 
for the electric supply of the motor. The shaft 
214 is carried in bearings 221 and 222, a block 
223 which houses bearing 21 being secured to 
the doffer carriage. Bearing 22 is carried by 
a fixed casting 224 which is in turn secured by a 
bolt 226 to another fixed casting 225 which is if- 
self secured to the doffer carriage by bolts 22. 
Spring-!oaded plungers 229 (only one shown) 
which make permanent contacts with the rings 
2|7 and 21 are fitted into the %xed casting 22. 
The shaft 214 carries a grounding clip 23). A 
boss 231 with which contact is ruade by another 
similar spring p]unger .2 is carried by the fixed 
casting 225. 
The sequence of events during the outward 
run of the carriage is therefore as fo!lows: 
The clockwise rotation of wheel 2 results 
in the clockwise rotation of the free wheei 
it being arranged that this ree wheel idles and 
no.drive is transmitted through the :bain 
The :able drur 2 is therefore free fo be ro- 
tated in a clockwise direction by the pull of the 
:able 22I) which is connected to the mains sup- 
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ply, as it unwinds. This cable is a three-coe 
cable, two cotes being connected to the rings 217 
and 218 by means of terminals 219 and 220 whict 
pass through the insulating piece 2|'5 and 
5 through the drum 2 |5 but being insulated, from 
the latter. The third core or ground lead is 
connected to the shaft 214 by means of the clip 
280. The fixed spring plungers 229 (one hot 
shown) carry the current as the rings rotate 
10 with the drum to two of the cores of the three- 
cored cable 233 which is connected to the motor. 
The third cote of 233 is connected to the erthing 
boss 23| through the spring plunger 232, hereby 
ensuring that the motor is itsel grounded 
15 through the shaft 2 
On compietion of the outward run of the doffer 
(i. e. when the doflïng of one side of the ring 
:rame is complete) reverse gear is. engaged as 
explained above and the wheel 20| rotates in an 
20 anti-clockwise direction. The friction clutches 
2(}9 and 2|0 now transmit an anti-clockwise ro- 
tation to the free wheel 208 which in turn posi- 
tively drives the sprocket 2|2 by means of  the 
:bain 2||. The :able drum therefore rotates 
25 in an anti-clockwise direction with the result 
that the :able rewinds on the drum 2|5. It is 
arranged that the gear ratio between the 
sprockets 208 and 212 is such that the :able 
tends to be wound on the drum at a speed slight- 
30 ly in excess of the speed of the carriage along 
the frame. /ilso, as the :able builds up on the 
drum, the surface speed of the :able would 
crease if the speed of rotation of the shaoEt 20 
remains constant. To prevent excess pull on the 
35 :able, it is arranged that the friction ciutches 
269 and 2 |0' :an slip against the free wheel 
To regulate the maximum tension on the :able 
during winding the pressure of the clutches 29 
and 2|6 against 208 :an be adj,usted by means 
40' of the adjusting collar 235. 
While the invention bas been described in its 
application to a ring frame it could be applied 
to a mule, for example by having right-hand and 
left-hand dofling carriages, each operating to the 
45,centre of the mule, beyond which neither could 
conveniently be arranged fo more because of the. 
driving mechanism for the mule carriage. 
We declare that what we claire is: 
1. In a dofling apparatus of the kind compris- 
50 ing a doffer carriage mounted on wheels and 
movable step-by-step to predetermined positions 
along a spinning, doubling or twisting frame, 
doflïng mechanism on the carriage, means for 
driving the doflïng mechanism through a dol- 
55 ring cycle, including a tirning shaft nd driving. 
mechanism for rotating said shaft through one. 
revolution for each cycle, and means for starting' 
and stopping the driving mechanism for the " 
tming shaft at the beginning and end of each 
dofling cycle, the combination of traversing and 
latching mechanism for moving the carriage 
step-by-step and locating and securing said car- 
riage in each of said predetermined positions, 
comprising driving means for moving the car- 
riage, drive control means for engaging and dis- 
engaging said driving means, complementary en- 
gageable and disengageable latching members on 
the doffer carriage, means associated with the 
timing shaft of the doff_ng mechanism for dis- 
engaging said latching members immediately be c 
fore completion of each revo!ution of the shaft 
and for actuating the drive-control means fo 
start the drive to the carriage, and means in 
timed relation with the re-engagement of the' 
]atching members at t.he next predetermined p; 
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sition of the carriage fo actuate both the drive 
control rneans for stopping the drive to the car- 
riage and the rneans fo start the drive fo the 
timing shaft of the dofïing rnechanism for the 
next doilïng cycle. 
% In apparatus as set forth in claire 1, the 
cornbination of traversing and !atching rnecha- 
nism set forth in said clairn, said latching rnecha- 
nisrn cornprising a pivoted latch having a notch, 
pegs on the frarne at each latching position 
adapted tobe engaged by the notch, a slide ad« 
jacent fo the latch, rneans urging the slide into 
a position in advance of the latch and a spring- 
loaded pivoted feeler mernber on the slide 
adapted to abut against a peg when in its ad- 
vanced position and thereby to arrest the slide 
so that itis pushed back relative to the carriage 
against said urging rneans while the carriage 
continues fo rnove, rneans on the slide for holding 
the latch in an inoperative position during at 
least part of such continued rnovernent of the 
carriage and for subsequently releasing the latch 
for engagement of iks notch with the peg, when 
it cornes into register therewith. 
3. In apparatus as. set forth in clairn 1, the 
combination of traversing and latching rnecha- 
nisrn set forth in said clairn, said laching rnecha- 
nisrn cornprising a pivoted latch having a notch, 
pegs on the frarne at each latching position 
adapted tobe engaged by the notch, a slide àd- 
jacent fo the latch, rneans urging the s]ide into 
a position in advance of the latch and a spring- 
loaded pivoted feeler rnernber on the slide 
adapted fo abut against a peg when in it ad- 
vanced position and thereby fo arrest the slide 
so that if is pushed back relative to the carriage 
against said urging rneans while the carriage 
continues to rnove, means on the slide for hold- 
ing the latch in an inoperative position during 
at least part of such continued rnovernent of the 
carriage and for subsequently releasing the latch 
for engagement of its notch with the peg, when 
it cornes into register therewith, further char- 
acterised by high and low speed gearing in the 
driving rneans for the carriage, rneans for en- 
gaging the high speed gearing on actuation of 
the starting rneans for the carriage and means 
for changing to low speed gearing as the car- 
riage approaches the next latching position. 
4. In apparatus as set forth in clairn 1, the 
cornbination of traversing and latching mecha- 
nisrn set forth in said claire, said latching mecha- 
nisrn cornprising a pivoted latch having a notch, 
pegs on the frame af each latching position 
adapted tobe engaged by the notch, a slide 
adjacent fo the latch, means urging the slide into 
a position in advance of the latch and a spring- 
loaded pivoted fee]er rnember on the slide 
adapted to abut against a peg when in its ad- 
vanced position and thereby to arrest the slide 
so that if is pushed back relative to the carriage 
against said urging means while the carriage 
continues to rnove, means on the slide for 
holding the latch in an inoperative position 
during af least part of such continued movernent 
of the carriage and for subsequently releasing 
the latch for engagement of iks notch with the 
peg, when it cornes into register therewith, fur- 
ther characterised by high and Iow speed garing 
in the driving rneans for the carriage, rneans 
for engaging the high speed gearing on actuation 
of the starting rneans for the carriage and means 
for changing to low speed gearing as the carriage 
approaches the next latching poition ïurthe_r 
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characterised in that the gear change is actuated 
by part of the latching rnechanisrn. 
5. In apparatus as set forth in claire 1, the 
combination of traversing and latching rnech- 
5 anisrn set forth in said clairn, said latching rnech- 
anism cornprisinga pivoted Iatch having a notch, 
pegs on the frame at each latching position 
adapted fo be engaged by the notch, a slide ad- 
jacent to the latch, rneans urging the s]ide into a 
10 position in advance of the latch and a spring- 
loaded pivoted feeler mernber on the slide adapted 
to abut against a peg when in its advanced posi- 
tion and thereby fo arrest the slide so that itis 
pushed back relative to the carriage against said 
15 urging means whiie the carriage continues to 
rnove, rneans on the slide for holding the latch 
in an inoperative position during at least part 
of such continued movement of the carriage and 
foi- subsequently releasing the latch for engage- 
20 ment of ifs notch with the peg, when it cornes into 
register therewith, further characterised by high 
and Iow speed geaïing in the driving rneans for 
the carriage, rneans for engaging the high speed 
gearing on actuation of the starting rneans for 
25 the carriage and rneans for changing to low speed 
gearing as the carriage approaches the next latch- 
ing position, further characterised in that the 
gear change is actuated by part of the Iatching 
mechanism, further characterised by mechanism 
30 coupling the pivoted latch to the control means 
for starting and stopping means for the carriage 
drive and to the starting rneans for the timing 
shaft of the dofïing mechanisrn whereby pivoted 
movernent of the latch to engage the peg stops 
35 the drive to the carriage and starts the drive for 
the doffing cycle. 
6. In apparatus as set forth in claire 1, the 
combination of traversing and latching rnecha- 
nisrn set forth in said clairn, said latching rnech- 
40 anisrn comprising a pivoted latch having a notch, 
pegs on the frame at each latching position 
adapted tobe engaged by the notch, a slide ad- 
jacent to the latch, means urging the slide into 
a position in advance of the latch and a spring- 
.ifS, loaded pivoted fee]er mernber on the slide adapted 
to abut aainst a peg when in its advanced posi- 
tion and thereby to arrest the slide so that itis 
pushed back relative to the carriage against said 
urging means while tl]e carriage continues to 
50 rnove, means on the s]ide for holding the ]atch 
in an inoperative position during at least part of 
such continued movement of the carriage and for 
subsequently re]easing the !atch for engagement 
of its notch with the peg, when it cornes into reg- 
55 ister therewith, further characterised by high and 
low sped gearing in the driving means for the 
carriage, means for engaging the high speed 
gearing on actuation of the starting rneans for 
the carriage and rneans for changing to low speed 
60. gearing as the carriage approaches the next 
latching position, further characterised in that 
the gear change is actuated by part of the latch- 
ing mechanisrn, further characterised by rnech- 
anism coupling the pivoted ]atch to the contro] 
65 rneans for starting and stoppingrneans for the 
carriage drive and fo the starting means for the 
tirning shaft of the doffing mechanism whereby 
pivoted rnovernent of the ]atch to engage the peg 
stops the drive to the carriage and starks the 
70 drive for the dofiïn cycle, further characterised 
by mechanisrn coupled with the timing shaft of 
the doffing mechanism for actuation at the end 
of the doiïïng cycle  release the slide so that itis 
urged fo an advanccd position and rneans opeï- 
75 ably connected with such slide for lifting the 
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la.tch .apd thereby:-s-art'.mg the .drive oï- t-ho car- 
age. 
7. In a.ppaïatns: .a.s e orth-in c]:aim 1, the 
.obaion: o{ tvTersig ad ltch-ig: mecha - 
ism .set ïrch a: sai.d coEam, sa.d :tt¢h,ing-mech, 
a.sm omprisg  ç.iveed a:tch havg a noch, 
gs on he rme a eah achi.n.g. position 
ada9d fo be enaged: .by t ho notc:eeh, a .side a.d- 
jacent - {he Iatch, means rgi,ng £he  s!ide !nto 
s{tio in dnce of he laC.ch nd a S«ing- 
loaded pieed ee-]er nem.r en the 's]ide adaped 
o abu ag-a{nst a eg when in is advanced 
£ion and thereby to aes% t:he .slide o ¢hat i 
phed bck reIa¢ive o t.he .errage a.ins :said 
rg:ig means whiie ,the cariage conues fo 
more, means n the sli4e or hoIng £he Io.tch 
in an inomoE{çe osi{io dur]ng aL teas part of 
such continued movemen- o the carriage and or 
subsuently releasïng he !atch. fo'.engagement 
 ts noch with the pe', when:i cornes nto reg- 
imber ¢hçewih, oEher carcrisedb high and 
t0 peed earing in the drivg means for 
carr}age, means fo eng.gg t-ho. 1]igh speed 
gearing on a, ctuaton of the starting means for 
he .caïriage and meas for chaging to Iow d 25 
e.arg us. the, carriaBe s:prouches the 
laching osition, frth¢r chvx.teïsed in that 
the ger change is actatedby part of  t:he latch- 
ing-: mechanlsm, further characterised- by meha- 
nism: copling the pivoed iach te the con-ol 30 
mea or sarti and stoç-ping mea or the 
carriage .drive and.to the:sçartig me.ns or the 
timing shat of the don,g, mechanism whereby 
pvoted movemen o tle iatch o engage the 
sts he drive to the carriae and stari:s the 
ive fer the dong cycle, further-.chs.racteri.sed 
by ehani: couDled 'i¢h the timing sha{t of 
the dong mechanis¢n ïor acua£ion ai the end 
of the dong cycle to re!case the slide so t.hat 
is u'ged:to.an advanced çosiion and mea oper- 40 
ab]y coected ih sch s]ide Ior !ffting the 
latch and thereby starting the drive for the car- 
rge, frher .ch«.racteredin that the means foï 
re]easing he sde comprises means for raising 
the eeler member to disengage if from the eg. 45 
8: In apparatus as set forth in cIaim 1, the 
combination of traversing and latching mecha-, 
nism set:forth in said claim, said latching mecha- 
nism comprising a pivoted Iatch having a  notch, . 
pegs. on. the frame ai each latching position 50 
adapted fo be engaged by the notch, a slide 
jacent to.the latch, means urging the slide into 
a-position in advance o the, Iatch and a spring- 
loaded pivoted feeIeï member on the slide adat- 
ed to abut against a peg when in ifs advaned 55 
position and  thereby to arrest the slide so that 
it is::phed back reIative fo the carriage against 
said urg.ing: means while the carriage. continues 
fo more, means on the slide Ior holding the: latch 
in an inoperatlve position during af Ieast rt  of 60 
such continued movement of the. caage and 
for subsequently reIeasing the latch for engage- 
ment.of ifs notch with the eg, when if cornes into 
regiser therewith» urther characterised by high 
and low speed gearing in the dring:means for 
the carriage, means for engaging the high seed 
gearing on actuation of the starting means for 
the carriage and means for changing fo low 
speed gearing as the carriage approaches the 
next Iatching position, further characterised in 70 
that the gear change is actuated by part of the 
latching- mechanism, further chaacterised by 
mechanism coupling the pivoted latch fo the con- 
fro1 means or starting and stopping means, for 
thç¢arriage, ive and fo the:saring mean:: çr. 75. 
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£he :ti, ming shaft of the .doiling-mechnism 
w.hereby loivoted mevement of the tatch fo 
gage the peg stops .the dri.ve: to the carriage and 
star£s .the drive or the doffing, cycte fuh 
character.sed by mewnism coup]ed %h ¢he 
timing shaft of :the doffing mechanism for 
tion at:.the end of: the doffing cycIe to re}case: the 
s]ide so ch.at it is urged fo an udva-nced portion 
and means opera.b]y connected with .such ide 
ïor .iïting-She ]atch  and thereby starting 
drive for the carriage, f-urther characteMsed: in 
that the means or reteasing the sIide .comprises 
means for ra-ising: the- fee]er member, to Oen- 
gge i.t. from the peg, further charactersed in 
thut. the means for reteasing the slide compris 
.a cam. n. the timi shaft, of the :doffing me 
nism .an,da lever accuated bysuch cam fo tp- 
pi the ïeeler; 
9. I apparatus of the kind compsing : 
doffer.carriuge mounted on wheeis and movabte 
step-by-step .fo predetermined positions atong :a 
.spinng, doubIing or twisting Irame; doffing 
mechanism on £he criag.e, means for-diving 
the .doffig-mechanism ¢hrough a doffing cycle, 
icIuding a timing shaft and driving m.haniSm 
for rotating, said shaf¢ through one revolution 
ïor each cycIe, and meas for staing and stop- 
ping the driving mechanism for the timing shaft 
af-the begin and end of each doffing cycle, 
the combination oï- traversing an'd lahing 
mechanism ïor mong the.carriage step-bysep 
and, loca£ing and suring said carriage  each 
of said predetermined positions, comprisi 
ing means for moving he: carriage dve-con- 
rol moins for engang and disenguging, suid 
dving means complemenury, engaule: anti 
 sengageable .Iatching members on-the doffer 
caiage, means associated with the..timing  shaft 
of the doffing mechasm for disengagg sai  
laiching members immediately before comptetion- 
of. each revolution of he- short and for actuating 
the drive-contro] means to start the driçe tothe 
carriage, and means:  timed elation with t ho: 
re-engagement of the ]atcng members at the 
next predetermined position of. the carnage 
actuate both the,drive-controI means for stop 
ping the drive fo the carriage and the:means tO: 
start the 'ive to the timing shaft of the doffing 
mechanism for-the next doffing cycIe, character.«. 
ized in hat the ]atching mechanism includes a 
peg on the frame for:each predetermined:posi 
tion and a Iatch on the carriage adapted fo be 
engaged by said peg, and further/charactezed: 
by the prosion of: reverse gears-for the cur 
Mage drive, and means for engaging the reverse  
gent- on  disengagement- of said. latch from the. 
]ast peg, 
10. In apparatus of the kind comprising 
doffercarriage mounted on whee]s and-.movab!e 
step-by-step fo predetermined positions .aIong:: 
spiming, doub]ing or twisting frame, dog. 
mechanisn on the carriage, means for driving the 
doffing mechasm through a doffing cycle, in- 
cIuding a timing shaft and driving mechasm for 
rotating said shaft through one revolution for 
each cycle, and means îor starting and stopping 
the drivinç mechanism ïor the tlming-shaft::at 
the beginning and end of each doffing: cycles. 
the combination of traversing and latching: 
mechanism for moving the carriage step,bstep, 
and locating and secu]ng said carriage in each 
of said predetermined positions, comprising :driw " 
ing rnen for moving the carriage, drive-control: 
means for:engaging and disengaging:said ive 
ing: ïneans complementary engag¢abl: ad-: dis  
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engageable latching members on the doffer carri- 
age, means associated with the timing shaft of the 
doffing mechanism for disengaging said latching 
members immediately before completion of each 
revolution of the shaft and for actuating the 
drive-control means fo start the drive fo the 
carriage, and means in timed relation with the 
re-engagement of the latching members at the 
next predetermined position of the carriage to 
actuate both the drive-control means for stop- 
ping the drive fo the carriage and the means to 
start the drive fo the timing shaft of the doffing 
mechanism for thenext doffing cycle, character- 
ized in that the latching mechanism includes a 
peg on the frame for each predetermined posi- 
tion and a latch on the carriage adapted fo be 
engaged by said peg, and further characterized. 
by the provision of reverse gears for the car- 
riage drive, and means for engaging the reverse 
gear on disengagement of said latch from the 
last peg, furthercharacterized in that the means 
for starting the forward drive for the carriage 
includes pre-selector mechanism for coupling 
such means alternatively fo the forward or re- 
verse gearing and means for actuating such pre- 
selector to engage the reverse gearing when the 
carriage approaches the last peg. 
11. In apparatus of the kind comprising a 
doffer carriage mounted on wheels and movable 
step:by-step to predetermined positions along a 
spinning, doubling or twisting frame, doffing 
mechanism on the carriage, means for driving 
the doiïiing mechanism through a doiïiing cycle, 
including a timing shaft and driving mechanism 
for rotating said shaft through one re-¢lution 
for each cycle, and means for starting and stop- 
ping the driving mechanism for the timing shaft 
af the beginning and end of each doffing cycle, 
the combination of traversing and latching 
mechanism for moving the carriage step-by-step 
and locating and securing said carriage in each 
of said predetermined positions, comprising driv- 
ing means for moving the carriage, drive-control 
means for engaging and disengaging said driving 
means, complementary engageable and disen- 
gageable latching members on the doffer car- 
riage, means associated with the timing shaft 
of the dofiing mechanism for disengaging said 
latching members immediately belote completion 
of each revolution of the shaït and for actuating 
the drive-control means to start the drive to 
the carriage, and means in timed relation with 
the re-engagement of the latching members af 
the next predetermined position of the carriage 
fo actuate both the drive-control means for stop- 
ping the drive to the carriage and the means fo 
start the drive fo the timing shaft of the dofîing 
mechanism for the next doffing cycle, further 
characterised by an electric motor on the car- 
riage for driving both the timing shaft of the 
doiïing mechanism and the carriage, and clutch 
means associated therewith for coupling such 
motor to the timing shaft of the doiïing mecha- 
nism and fo the carriage. 
12. In apparatus of the kind comprising a 
doffer carriage mounted on wheels and movable 
step-by-step to predetermined positions along 
a spinning, doubling er twisting frame, doffing 
mechanism on the carriage, means for driving the 
dofiiing mechanism through a doffing cycle, and 
including a timing shaft and driving mechanism 
for rotating said shaft through one revolution 
for each cycle, and means for starting and stop- 
ping the driving mechanism for the timing shaft 
ai the beginning and end of each doffing cycle, 

the combination of traversing and latching 
mechanism for moving the carriage step-by-step 
and !ocating and securing said carriage in each 
of said predetermined positions, comprising driv- 
5 ing means for moving the carriage, drive-control 
means for engaging and disengaging said driving 
means, complementary engageable and disen- 
gageable latching members on the doffer car- 
riage, means associated with the timing shaft 
lO of the doffing mechanism for disengaging said 
latching members immediately before comple- 
tion of each revolution of the shaft and for actu- 
ating the drive-control means fo start the drive 
fo the carriage, and means in timed relation 
15 with the re-engagement of the latching mem- 
bers af the next predetermined position of the 
carriage to actuate both the drive-control means 
for stopping the drive fo the carriage and the 
means to start the drive to the timing shaft of 
2O the doffing mechanism for the next doffing cycle, 
further characterised by an electric motor on the 
carriage for driving both the timing shaft of the 
doffing mechanism and the carriage, and clutch 
means associated therewith for coupling such 
25 motor to the timing shaft of the doiïing mecha- 
nism and fo the carriage, further characterised 
by a cable drum for the cable to the electric mo- 
tor, a cable drum therefore mounted on the car- 
riage and means operably coupled fo a wheel of 
3O the carriage for turning the said drum to rewind 
the cable on return movement of the carriage 
and fo permit the drum fo turn for unwinding as 
the carriage moVes forward. 
13. In apparatus of the kind comprising a 
35 doffer carriage mounted on wheels and movable 
step-by-step fo predetermined positions along a 
spinning, doubling or twisting frame, dofiing 
mechanisn on the carriage, means for driving the 
dolïing neehanisrn through a dolng cycle, and 
40 including a timing shaft and driving mechanism 
for rotating said shaft through one revolution 
ïor each cycle, and means for starting and stop- 
ping the driving mechanism for the timing shaft 
ai the beginning and end of each dolïing cycle, 
45 the combination of traversing and latching 
mechanism for moving the carriage step-by-step 
and locating and securing said carriage in each 
of said predetermined positions, comprising driv- 
 ing means for moving the carriage, drive-control 
50 means for engaging and disengaging said driving 
means, complementary engageable and disen- 
gageable latching members on the doffer car- 
riage, means associated with the timing shaft of 
the dolïing mechanism for disengaging said latch- 
55 ing members immediately before completion of 
each revolution of the shaft and for actuating 
the drive-control means fo start the drive fo 
the carriage, and means in timed relation with 
the re-engagement of the latching members ai 
60 the next predetermined position of the carriage 
fo actuate both the drive-control means for stop- 
ping the drive to the carriage and the means to 
start the drive to the timing shaft of the dolïing 
mechanism for the next dolïing cycle, further 
65 characterised by an electric motor on the car- 
riage for driving both the timing shaft of the 
doffing mechanism and the carriage, and clutch 
means associated therewith for coupling such 
motor fo the timing shaft of the doffing mecha- 
7O nism and fo the carriage, further characterised 
by a cable drum for the cable fo the electric mo- 
tor, a cable drum therefor mounted on the car- 
riage and means operably coupled fo a wheel of 
the carriage for turning the said drum to rewind 
75 the cable on return movement of the. carriage 
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and to permit the drum to turn for unwinding as 
the carriage moves forward, further character- 
ised in that the means operably coupling the 
wheel of the carriage to he drum comprises a 
slipping clutch and ïree wheel whereby the drum 
may be caused, as the carriage reurns, to wind 
on turns of cable oZ varying diameter wihout 
applying undue tension to the cable and so as hot 
to leave any slack, and to enable the carriage to 
more forward without unwinding excess length 
of cable. 
14. In apparatus of the kind comprising a 
doffing carriage movable step-by-step to prede- 
termined positions along a spinning, doubling or 
twisting frame, doflïng mechanism on the car- 
riage, means for driving the doflïng mechanism 
through a doflïng cycle, including a timing shaft 
and driving mechanism for rotating said shaft 
through one revolution for each cycle, the com- 
bination of latching mechanism for locating and 
securing the carriage in the said positions char- 
acterised by driving means for moving the car- 
riage from one said position to the next, means 

actuated by the timing shaft of the doffing 
mechanism for stopping itself on completion of 
a doflïng cycle, means actuated by the timing 
shaft of the doflïng mechanism just before it 
5 stops for releasing the latching mechanism and 
thereby initiating movement of the carriage to 
the next latching position and means, actuated 
by the re-engagement of the latching mechanism, 
for interrupting the drive to the carriage and for 
] 0 re-starting the timing shaft of the doflïng mecha- 
nism to initiate the next doflïng cycle. 
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